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ABSTRACT  
The supplementation of lecture-based anatomy teaching with laboratory sessions, involving 
dissection or anatomical specimens, is commonly used. Hands-on dissection allows students to 
handle instruments correctly while actively exploring three-dimensional anatomy. However, 
dissection carries a potential risk of sharps and splash injuries. The aim of this study was to 
quantify the frequency rate of such cases per 1,000 student-hours of dissection and identify 
potential factors than might influence safety in anatomy laboratories. Data were retrospectively 
collected from September 2013 to June 2018 at the University of St Andrews, Scotland UK. 
Overall, 35 sharps injuries were recorded in undergraduate medical students, with a frequency 
rate of 0.384 and no splash cases. A statistically significant, moderate negative association 
between year of study and frequency rate (rho(25) = -0.663; P < 0.001) was noted. A statistically 
significant difference in the frequency rate between different semester modules (χ2(4) = 13.577, 
P = 0.009) was observed with the difference being between year 1 semester 2 and year 3 
semester 1 (P = 0.004). The decreasing trend with advancing year of study might be linked to 
increasing dissecting experience or the surface area of the region dissected. The following factors 
might have contributed to increased safety influencing frequency rates: single-handed blade 
removal systems; mandatory personal protective equipment; and having only one student 
dissecting at a given time. The authors propose that safety familiarization alongside standardized 
training and safety measures, as part of an evidence-based culture shift, will instill safety 
conscious behaviors and reduce injuries in anatomy laboratories.  
 
Key words: gross anatomy education, medical education, undergraduate education, cadaver 
dissection, anatomy laboratory, dissection room, sharps injuries, splash injuries, training
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INTRODUCTION 
A sound knowledge and understanding of human anatomy is essential for all healthcare 
professionals and aspiring anatomists. Higher education institutions supplement lecture-based, 
didactic teaching of anatomy with laboratory sessions either in the form of cadaveric dissection 
and/or review of professionally prepared anatomical specimens (i.e., prosections) (Sargent Jones 
et al., 2001; Johnson, 2002; Sugand et al., 2010). Dissection provides students with the 
opportunity to manage human tissue correctly in a simulated surgical environment, introduces 
them to appropriate handling and use of dissecting instruments (Cornwall and Stringer, 2008; 
Cornwall et al., 2013) and promotes appreciation of three-dimensional anatomy with the active 
exploration of structures (Johnson, 2002). Dissection also enhances didactic learning, increases 
confidence and allows learners to develop essential surgical skills (Johnson, 2002).  
 
Dissection carries potential risks, including that of sharps and splash injuries, which may not be 
the case in alternative methods including teaching with prosections models and digital 
approaches such as augmented and virtual reality (Sargent Jones et al., 2001; Johnson, 2002; 
Cornwall and Stringer, 2008; Cornwall et al., 2013, Shoja et al., 2013). Sharps injuries are 
incidents in which a sharp object (e.g., needle, blade, human bone) penetrates the skin (HSE, 
2018). Splash injuries involve exposure of mucocutaneous membranes (e.g., mouth, eyes, broken 
skin) to body or wetting/embalming fluids (Chalya et al., 2018). The physical and physiological 
impact of such injuries can be detrimental especially to undergraduate students (Hambridge et 
al., 2016). Health and safety practices along with on-going training can mitigate the risk of 
sharps and splash injuries during dissection in anatomy laboratories and minimize the associated 
sequelae.  
4 
 
 
Anatomy teaching is one of the core elements of the BSc (Honors) in Medicine degree at the 
University of St Andrews, Scotland UK. Hands-on dissection accompanies the didactic 
component, which is delivered with anatomy lectures ranging from a minimum of 15 hours 
(19%) to a maximum of 24 hours per semester (28%) with the lowest frequency in the 
musculoskeletal and cardiorespiratory systems (Table 1). In the anatomy laboratory, students 
systematically dissect the entire human body of formalin-fixed cadavers, over the course of 
approximately two and a half years, focusing on a particular anatomical region every semester 
(Table 1). Dissection classes last typically two hours and take the form of small group teaching 
with about six to eight students per each cadaver and only one student actively dissecting. An 
anatomy demonstrator usually supervises two groups. Students use in-house instructions along 
with atlases to complete a specific dissection. A simulated surgical environment is adopted 
including: (1) kidney dishes for transferring and storing non-used instruments; (2) accounting for 
all instruments at the end of class to prevent downstream accidental injuries to technical staff 
responsible for the maintenance of the laboratory; (3) instruments used only for their intended 
purpose; and (4) movement within the laboratory kept to a minimum during class. This approach 
contributes to a ‘safe’ environment for dissection.  
 
Following the National Health Service (NHS) recommendations on provision of training before 
exposure to sharps followed by regular refreshers (NHS Employers, 2015), the School of 
Medicine also adheres to additional training requirements. Before students start dissecting, they 
have to complete a one-hour compulsory face-to-face training program, introduced in 2013, 
during which they practise loading removable blades onto scalpels and handling instruments 
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correctly (i.e., holding the scalpel in a power and pencil grip and holding the scissors/needle 
holders using the tripod grip). This is completed under the close supervision of anatomists within 
the laboratory and it is immediately followed by a one-hour dissection of the superficial back of 
a cadaver. At the start of the training, students also watch two videos in the laboratory 
introducing the above topics on how to use and handle instruments following a surgical approach 
with each video being approximately ten minutes long. Students are expected to re-watch these 
videos, via the school’s virtual learning environment (VLE), at the start of every semester as a 
‘refresher’. As the videos contain cadaveric material, they are only accessible to staff or students 
who have signed the Anatomy Code of Conduct. Following an injury, all students and staff are 
advised to follow the NHS procedure of ‘bleed it’, ‘wash it’, ‘cover it’ and ‘report it’ with 
posters mounted in key locations of the anatomy laboratory that also contain details of a local 
community hospital for out-of-hours advice that applies to faculty members (Sharps Policy, 
2019). Students or staff with more than one documented injury are re-trained on the use and 
handling of sharps with a face-to-face session delivered by one of the academic members of 
staff.  
 
A strict personal protective equipment (PPE) policy applies to everyone attending the laboratory 
during dissecting sessions including a laboratory coat, gloves and safety goggles. The eye 
protection has been adopted on the basis that although splashes incidents of body fluids and 
formalin are not commonly reported in the literature, they could still cause conjunctival irritation 
(Mansour et al., 2009; ATSDR, 2018). In addition, the Qlicksmart BladeFLASK single-handed 
scalpel blade removal system (Swann-Morton Ltd., Sheffield, UK) has been mounted in several 
assessable stationary points within the anatomy laboratory (Figure 1). These devices have step-
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by-step pictorial instructions and a revolving counter that closes off the aperture after 100 uses. 
However, it should be stressed that this is only one type of the many different blade removal 
systems that are currently available and was chosen on the merit that it can be operated by one 
hand only potentially minimizing injury risk. The general reasoning for installing  a safety 
system is that studies have reported a significant number of injuries occurring while mounting or 
removing scalpel blades. Cornwall et al. (2013) reported 10% (15 cases) and Romero-Reveron 
(2015) 60% (6 cases) of incidents during this process. To minimize injuries, students are also 
advised to use kidney dishes to transfer the scalpers to and from the scalpel blade remover 
devices.  
 
The aim of this study was to quantify the number and frequency rate of documented sharps and 
splash injuries per 1,000 student-hours of dissection, over a period of five years, and correlate 
this information with the year of study and semester module to better delineate the relationship 
between injuries and advancing dissecting experience. A secondary aim was to explore safety 
precautions to identify potential factors than might influence frequency rate and impact on safety 
in anatomy laboratories.  
 
MATERIALS AND METHODS  
This was a five-year retrospective study, with records assessed from September 2013 to June 
2018, at the University of St Andrews School of Medicine, Scotland, UK. The data collection 
start date coincided with the introduction of the compulsory training program. During this 
period, there were no changes relating to the anatomy curriculum or to the health and safety 
practices that might have confounded reporting and recording attitudes. Two researchers (O.V. 
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and F.C.) independently extracted data (i.e., academic year, year of study, type of injury, and 
mechanism of injury) from the in-house electronic first-aid records that are stored within a secure 
university drive with controlled staff access. Data were fully anonymized, by removing all 
identifiable (i.e., names) and demographic (i.e., gender and age) information, to prevent potential 
re-identification of implicated students. The same researchers then used the school’s bespoke 
Virtual Learning Environment (VLE) (Galen, University of St Andrews School of Medicine, 
UK) to assign each anonymized case to semester modules and individual teaching sessions based 
on the date of injury and academic year. The School’s VLE was also used to extract the hours of 
hands-on dissection, excluding all time spent viewing prosections, and student numbers for each 
academic year allowing for calculation of the frequency rate per 1,000 student-hours of 
dissection by one of the study researchers (F.C.) following the formula below. Ethical approval 
was granted by the University of St Andrews School of Medicine Ethics committee (ethics 
approval code: MD13895). 
 
𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑟𝑎𝑡𝑒 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑠𝑒𝑠
(𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠 𝑥 𝐷𝑖𝑠𝑠𝑒𝑐𝑡𝑖𝑜𝑛 ℎ𝑜𝑢𝑟𝑠)
𝑥1,000 
 
For the statistical analysis, non-parametric tests were conducted due to the small sample size 
(<50) and data skewness (Ghasemi and Zhadiesi, 2012). The Spearman’s rank correlation 
coefficient was used to assess for statistical significance along with direction and strength of 
association between continuous numerical data (i.e., year of study correlated separately with 
number of documented cases and frequency rate). The Kruskal-Wallis H-test was used to assess 
for any statistically significant differences in the number of documented cases and frequency rate 
between different semester modules with asymptotic exact P values reported. Post-hoc analysis 
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included the Dunn pairwise test with P values adjusted using the Bonferroni correction (P < 
0.05). Data analysis was performed by one of the study researcher (O.V.) in the SPSS statistical 
package, version 24 (IBM Corp., Armonk, NY). 
 
RESULTS  
A total of 35 cases were recorded from September 2013 to June 2018, representing a frequency 
rate of 0.384 per 1,000 student-hours of dissection. A decreasing trend between documented 
cases and increasing year of study was noted, despite the most technically advanced dissection in 
third year. Twenty eight injuries (80.0%) representing a frequency rate of 0.692 per 1,000 
student-hours were recorded in first year of study, 7 injuries (20.0%) representing a frequency 
rate of 0.218 per 1,000 student-hours in second year of study with no documented cases for the 
third year of study (Table 2). When reviewing each academic year separately, the number of 
cases ranged from 4 (11.4%) to 10 (28.6%) (Table 3).  
 
All documented cases were classed as sharps injuries, related to skin-penetrating incidents 
involving dissecting instruments or human bone. The commonest mechanism of injury was by 
scalpel blade, accounting for 31 (88.6%) cases. The remaining 4 cases were caused by dissecting 
scissors (2.9%), surgical pointers (2.9%), human bone (2.9%) and an unknown instrument 
(2.9%). Of the recorded total, 29 injuries (82.9%) were self-inflicted, 5 injuries (14.3%) were 
caused by a colleague/peer and 1 injury (2.9%) had an unknown cause. There were no 
documented splash cases with mucocutaneous membrane exposure or tissue-projectile cases over 
the assessed timeframe.  
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The number of documented cases and frequency rate decreased with increasing year of study. 
The Spearman’s rank correlation coefficient showed a statistically significant, moderate negative 
association between year of study and number of cases (rho(25) = -0.610; P = 0.001). Similarly, 
a statistically significant, moderate negative association was noted between the year of study and 
the frequency rate (rho(25) = -0.663; P < 0.001). A Kruskal-Wallis H-test test showed a highly 
statistically significant difference in the number of documented cases between different semester 
modules (χ2(4) = 15.743, asymptotic P = 0.001) with the mean rank being 11.70 for year 1 
semester 1 and year 2 semester 1, 22.90 for year 1 semester 2, 12.70 for year 2 semester 2, and 
6.00 for year 3 semester 1.  Dunn pairwise tests showed a statistically significant difference 
between year 1 semester 2 and year 3 semester 1 (P = 0.001, adjusted by Bonferroni correction). 
A partial eta squared (η2p) of 0.812 indicated a large effect size. Furthermore, a Kruskal-Wallis H 
test showed a highly statistically significant difference in the frequency rate between different 
semesters (χ2(4) = 13.577, asymptotic P = 0.009) with the mean rank being 14.20 for year 1 
semester 1 (back), 21.90 for year 1 semester 2, 11.70 for year 2 semester 1, 11.20 for year 2 
semester 2, and 6.00 for year 3 semester 1. Dunn pairwise tests showed a statistically significant 
difference between year 1 semester 2 and year 3 semester 1 (P = 0.004, adjusted by the 
Bonferroni correction). A partial eta squared (η2p) of 0.578 indicated a large effect size. 
 
DISCUSSION 
This study assessed the frequency rate of sharps and splash injury cases in undergraduate 
medical students during hands-on dissection, over a five-year period utilizing archived first aid 
records and VLE teaching information, from a single UK higher education institution. 
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Comparable Literature 
A comparatively low frequency rate of 0.384 per 1,000 student-hours of dissection was observed 
amounting to a total of 35 documented sharps injuries. In the context of relevant literature, 
Cornwall and Stringer (2008) retrospectively analyzed the number and frequency rate of 
dissecting-room injuries among medical, dental and science students at the University of Otago, 
New Zealand. The authors reported 55 minor injuries over six years with a rate of less than 4 per 
1,000 hours of dissection (Cornwall and Stringer, 2008). In a time-extended but separately 
disseminated pooled analysis of similar groups from the same anatomy department, Cornwall et 
al. (2013) reported a total of 163 injuries during eleven years with a frequency rate of 2.87 per 
1,000 dissection hours (Cornwall et al., 2013). This difference in injury rates, between the 
current study and the reported literature, could be partly attributed to the number of students 
allocated per cadaver and especially the number of students dissecting concurrently. In Cornwall 
et al. there were 10 medical students per cadaver with two actively dissecting at any given time 
with the latter also being the case for dental and science students (2013). In the present study, the 
maximum number of students was eight per cadaver with only one actively dissecting. With an 
ever-increasing number of students, who have to be accommodated within the same anatomy 
facilities and within the same allocated teaching hours, it is not unexpected that the density of 
students per cadaver has increased along with the number of students who dissect concurrently 
perhaps increasing the risk of injuries. Overall, the above findings highlight that such injuries are 
not common incidents in anatomy laboratories. However, a small number of these do take place 
and it is of paramount importance to have mechanisms in place to maximize safety. The authors 
have discussed some of the main themes that anatomy educationalists may wish to consider 
when it comes to health and safety in anatomy laboratories. 
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Sharps Safety 
Scalpel blades accounted for 88.6% of cases making these the commonest mechanism of injury. 
This finding is also reflected in the clinical literature from operating theatres when excluding 
injuries from needles (Watt et al., 2010) and the educational literature involving anatomy 
laboratories with 69% (Cornwall and Stringer, 2008), 79% (Cornwall et al., 2013), and 80% 
(Romero-Reveron, 2015) of cases attributed to this cause. The scalpel is by far the sharpest 
instrument students will use for dissection in anatomy laboratories. From the authors’ 
perspective, widely accessible ‘automatic’ scalpel blade removal systems from clinical settings 
eliminate manual unloading of removable blades and have the potential to reduce sharps injuries. 
However, students still have to mount the blades manually onto the handles. A potential solution 
could be the use of disposable or reusable scalpels and retractable safety scalpels (Watt et al., 
2010; Cornwall et al., 2013). Nonetheless, conclusive evidence on the efficacy of such devices is 
required in both clinical (Watt et al., 2010) and educational settings (Cornwall et al., 2013). The 
overall compliance with their use is also uncertain (Watt et al., 2008). It has been suggested that 
‘automatic’ systems, such as the blade removers, are more effective interventions when 
compared to devices requiring activation by their user including safety scalpels (Watt et al., 
2010). Another way of managing the risk from mounting blades is to have members of the 
academic or technical team pre-loads all handles, or ensuring ‘safe’ methods of blade mounting 
or removal are adhered to by students, such as the ‘Hands together’ method (Cornwall 2014).  
 
Splash Safety 
There were no documented splash injuries during the assessed five-year period, with Romero-
Reveron (2015) reporting two formalin splashes to the face over ten years and Cornwall et al. 
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(2008) stating one splash injury to the face. Taking into consideration the reported rarity of such 
injuries in the context of dissection, the use of safety goggles as part of mandatory PPE for 
students is a highly debatable topic. In the setting of mortuaries, eye protection is recommended 
for all autopsies to protect workers (Burton, 2003). The Royal College of Surgeons of England 
also endorses protective eyewear during surgery (Davies et al., 2007). Hands-on dissection, 
especially of unembalmed cadavers, shares several similarities with both of these environments 
and it seems prudent to wear safety goggles. Underreporting of sharps and especially splash 
injuries also conceals the true scale of such incidents. A study from a similar institution in 
Scotland showed that 40% of undergraduate medical students who had sustained a contaminated 
sharps injury went on to report it (Varsou et al., 2009). Even less mucocutaneous exposures tend 
to be reported in clinical settings (Doebbeling et al., 2003). This may be partly due to these 
incidents not being perceived or even recognized as injuries or due to the complexity of the 
reporting process (Vose et al., 2009). Fears of embarrassment and potential disciplinary 
implications have also been cited as reasons (Choi et al., 2017). Basing the use of safety goggles 
around the infrequency of splash injuries is not a valid argument for not incorporating eyewear 
into PPE especially when considering the potential magnitude of their underreporting.  
 
Cost-Benefit Analysis 
The cost associated with dissection instruments, blade remover systems, and PPE is an important 
factor to take into account irrespective of who bears it, academic institutions or students, when 
considering to adopt alternative ‘safer’ devices. Certain items are essential for partaking in 
dissection classes including sharp instruments, such as scalpels, and PPE in the form of 
disposable gloves and laboratory coats. However, even for these categories of items, there are 
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multiple choices available and hence different estimated price ranges (Table 4). For instance, a 
disposable metal scalpel blade excluding the reusable handle may range from £0.08 to £0.30, 
whereas a disposable retractable scalpel may be priced between £1.50 and £6.00 making this 
option comparatively more expensive even though it may be perceived as a ‘safer’ alternative to 
‘traditional’ approaches in terms of mitigating the risk of injury. In terms of scalpel blade 
remover systems, these can be broadly divided into three categories: (1) individual blade devices 
either single use or reusable; (2) two-hand; and (3) one-hand systems (Table 4). The one-hand 
devices should be mounted on stationary points potentially minimize the risk of injury especially 
when used with slippery gloves following dissection, but this system is also a comparatively 
expensive option costing approximately £20 to £25 per unit. At the moment, there is lack of data 
directly comparing the different blade remover systems making it challenging to draw inferences 
regarding their safety.  
 
From the authors’ cost-benefit analysis, the non-branded options from medical equipment 
supplier companies were comparatively less expensive, but their specifications were not as 
detailed. The sterile options were also slightly more expensive when compared to the non-sterile 
equivalents. It is worth bearing in mind that all of the estimated prices do not include any of the 
associated costs incurred by cleaning, disposal or even staff time. The disposable devices also 
generate a substantially larger amount of waste some of which might require specialist disposal 
resulting in additional ‘hidden’ costs, but also placing a potential burden on the environment 
depending on the type of plastic used for the handles and whether it is biodegradable or 
recyclable. This is an area requiring further exploration, in the form of primary research studies, 
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with the aim of compiling standardized guidelines for the use of recommended instruments and 
devices that would best suit the specialist environment of anatomy laboratories.  
 
Dissecting Experience 
A decreasing rate was noted as students progressed through their studies with a frequency rate of 
0.692 in year one, 0.234 in year two and zero for year three per 1,000 student-hours. Similar 
trends have been observed with increasing year of study in the context of dissection for 
undergraduate medical students (Cornwall and Stringer, 2008; Cornwall et al., 2013). 
Specifically, Cornwall et al. reported a rate of 5.5 and 1.3 per 1,000 hours in second and third 
year medical students respectively (2013). However, as discussed earlier, the number of students 
allocated per cadaver and the number of students dissecting concurrently might be a potential 
confounder. The region being dissected might also contribute to this trend with an argument that 
completing a larger gross dissection in the same time period as for smaller areas might increase 
the frequency of injuries. In the present study, dissection of the upper and lower limb had an 
injury rate of 0.772 per 1,000 student-hours with no documented cases for the head and neck 
region. Similarly, Cornwall et al. (2013) noted the highest injury rate to be associated with the 
upper and lower limbs (i.e., 5.5 per 1,000 hours; year two) and the least with the head and neck 
(i.e., 1.3 per 1,000 hours; year three). Students in the present study dissected all regions standing 
up supporting the notion that dissecting posture does not affect injury rates (Cornwall et al., 
2013). From the above findings, it is evident that there is a complex relationship between year of 
study and the following factors: density of students per cadaver; region dissected; and increasing 
dissecting experience. 
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Smith and Leggat (2004) reported that prevalence of sharps injuries was highest among third 
year nursing students. The same authors identified being a year three student as a significant risk 
factor for sharps injuries (Smith and Leggat, 2004). Nursing students have also been observed to 
experience the highest number of injuries in teaching hospitals (Hada et al., 2018). While nursing 
and medical curricula may not be directly comparable, these observations support the notion that 
experience might contribute to a reduced risk of injury in undergraduate settings. However, 
Sharew et al. (2017) found no statistically significant association between increased work 
experience and risk of sharps injury. Rampal et al. (2010) also reported no significant association 
between more years of work service and reduced frequency of sharp injury. Students dissect in a 
simulated and relatively ‘safe’ surgical environment, whereas qualified healthcare professionals 
undertake more complex manual tasks in higher-pressure environments with instruments being 
hidden or under-recognized that may partly explain the difference between undergraduate and 
postgraduate settings. Considering all of the above, there is a need to further elucidate with 
prospective studies the exact role experience plays in relation to injury rates. 
 
Safety Training 
Lack of sharps safety training is a recognized issue among healthcare professions. A study on 
sharps injuries among surgical residents revealed that 55.1% had received no sharps safety 
training (Alghamdi et al., 2018). Sharew et al. (2017) found that healthcare staff with no relevant 
training were 4.7 times more likely to suffer a sharps injury than those who were adequately 
trained. The authors feel that regular sharps training is essential in terms of instilling safety 
conscious behaviors in clinical or educational settings and hence reducing the risk of injury. 
Such training would be best delivered in a blended style, with face-to-face sessions and online 
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refreshers, ideally integrated and tailored to the needs of each individual anatomy syllabus. 
Adopting approaches from surgical environments or developing tailored peer-assessed 
techniques in anatomy laboratories would also be beneficial in mitigate risks. For example, the 
‘hands together’ method by Cornwall (2014) is an alternative low risk method for mounting and 
removing blades from scalpel handles that could potentially reduce injuries. However, the issue 
of compliance with such methods and even raising awareness of their existence remains an issue 
(Cornwall, 2014). 
 
Culture Shift 
There is a growing need for a culture shift in current safety behaviors and hence practices (Watt 
et al., 2008) that is not only limited to clinical settings, but also extends to anatomy laboratories 
as there are many similarities in the instruments, procedures and required attitudes. Like the 
operating theatre that is an environment of close cooperation (Vose et al., 2009), dissection in 
anatomy laboratories is very much analogous involving collaborative partnerships and clear 
communication among team members. Considering that 14.3% of injuries in the present study 
were caused by a colleague/peer, perhaps it is time to focus on non-technical skills (i.e., 
communication, situation awareness, teamwork, and interpersonal relationships) and how these 
relate to human factors in anatomy laboratories with the aim of developing tailored safety 
procedures. Anesthetists in operating theaters have adopted such workflows with great success 
by learning from the aviation industry (Toff, 2010). This type of universal evidence-based 
guidelines will help shape and standardized a culture change (Watt et al., 2008). A 
multidisciplinary consortium consisting of anatomists, human factors specialists, clinical staff 
and occupational health experts could inform the design and implementation of such guidelines. 
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Limitations 
Although there was a robust record keeping mechanism for injuries during the assessed period, 
minimizing the likelihood of missing information and recall bias, there was no standardized in-
house documentation prior to the introduction of the compulsory training program in 2013. This 
prevented a direct comparison between pre- and post-training injury cases. The retrospective 
nature of the study also limited the authors from establishing a cause-effect relationship 
especially in determining the exact association between advancing dissecting experience or 
safety measures and frequency rate. In addition, the authors could not make any inferences in 
relation to the frequency rate and the demographics or the assessment performance of the study 
population due to the exclusion of all demographic and identifiable information during data 
collection. Finally, information was drawn from a single higher education institution and it 
should be generalized with caution. Multi-center prospective observational studies, following an 
ethnographic-style of research in anatomy laboratories, will allow educationalists to draw better 
cause-effect links on this topic. These will also eliminate issues related to secondary data 
analysis from archival information including potential underreporting of injuries that might have 
been perceived as not worth reporting in the present study (i.e., sharps injuries not drawing blood 
or minor splash injuries that might have been self-treated without a staff member being aware of 
such cases).  
 
CONCLUSION  
In this study, a frequency rate of 0.384 per 1,000 student-hours was noted in relation to sharps 
injuries taking place during hands-on dissection. This is comparatively lower when considering 
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relevant published literature that has reported rates of less than 4 (Cornwall and Stringer, 2008) 
and 2.87 per 1,000 hours of dissection (Cornwall et al., 2013). The authors believe that possibly 
the following factors might have played a role in increasing safety and potentially influencing 
frequency rates: (1) use of a scalpel blade removal system mounted in several stationary points 
within the anatomy laboratory increasing its accessibility; (2) mandatory PPE policy including 
safety goggles; (3) density of students per cadaver especially with having only one student 
dissecting at any given time. A decreasing trend in the frequency rate was also observed with 
advancing year of study that might be linked to increasing dissecting experience or the surface 
area of the region being dissected with larger areas, such as the upper and lower limbs, being 
studied in earlier years. However, it is important to bear in mind that no causality inferences can 
be made about the above points, as data in this study and the published literature were collected 
retrospectively highlighting the need for prospective ethnographic-style research on this topic. 
 
Overall, although the likelihood of injury during dissection in anatomy laboratories is relatively 
low, the authors feel that it is still vital to have appropriate protocols in place to maximize safety. 
Specifically, early familiarization with appropriate safety procedures alongside regular sharps 
training and robust safety measures, with practices borrowed from surgical settings or 
standardized techniques and recommended instruments/devices tailored to the needs of a 
dissection-based environment, will instill safety conscious behaviors and influence injury rates in 
anatomy laboratories. Ultimately, safety conscious behaviors will have to be part of a larger 
evidence-based culture shift in practice, but these will undoubtedly prepare vocational and 
science learners for their future clinical and research practice respectively.  
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FIGURE LEGENDS 
 
Figure 1.  Qlicksmart BladeFLASK (Swann-Morton Ltd., Sheffield, UK) single-handed scalpel 
blade removal system mounted in the anatomy laboratory.  This device has pictorial step-by-step 
instructions, on its face plate, for the correct technique of removing scalpel blades along with 
information on appropriate disposal methods. These devices are mounted on several stationary 
points within the anatomy laboratory and typically one system is shared between two dissection 
tables. The technical staff regularly check these to ensure that they are functioning and that full 
devices are promptly replaced.  
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Table 1. 
Structure, content and assessment of anatomy teaching per year of study and semester with 
contact hours 
Year of 
study 
Semester Body system* Dissected  
regions 
Contact hours** Summative 
assessment 
method*** 
First First Overview 
covering all body 
systems 
No dissection 
 
 
Lectures: 22 
Laboratory: 11 
with prosections 
 
 
Practical 
anatomy test 
 
Written 
assessment 
Back and 
vertebral 
column 
Lectures: 2 
Laboratory: 5 for 
dissection 
 
Practical 
anatomy test 
 
Written 
assessment 
 Lectures: 24/86 
(28% of 
curriculum) 
Second  Musculoskeletal 
system 
 
Upper and 
lower limbs 
 
Lectures: 15 
Laboratory: 20 
for dissection and 
2 for osteology 
Practical 
anatomy test 
 
Written 
assessment 
 
Lectures: 15/81 
(19% of 
curriculum) 
Second First Cardiorespiratory 
system 
Thorax Lectures: 17 
Laboratory: 10 
for dissection, 1 
for osteology and 
1 with prosections 
Practical 
anatomy test 
 
Written 
assessment 
Lectures: 17/91 
(19% of 
curriculum) 
Second  Gastrointestinal, 
urinary and 
reproductive 
systems 
Abdomen 
and pelvis 
Lectures: 19 
Laboratory: 14 
for dissection, 1 
for osteology and 
1 with prosections 
Practical 
anatomy test 
 
Written 
assessment 
Lectures: 19/90 
(21% of 
curriculum) 
Third First Endocrine and 
Nervous system  
Head and 
neck 
Lectures: 22 
Laboratory: 14 
for dissection, 2 
for osteology and 
2 with anatomical 
models 
Practical 
anatomy test 
 
Written 
assessment 
2 
 
Lectures: 22/94 
(23% of 
curriculum) 
Second  Dissertation and 
Applied Medical 
Sciences  
No anatomy 
teaching 
No anatomy 
teaching 
No anatomy 
assessment 
*Each semester corresponds to a particular body system with the exception of the first 
semester in year one which is an overview of all body systems. Students learn the anatomy, 
physiology, pathophysiology, and clinical medicine for each system using a mixture of 
lectures, laboratory-based practicals, workshops, seminars, tutorials, and independent 
learning guided studies. Clinical with communication skills along with clinical placements 
run in parallel across all semesters including non-systems based topics such as ethics, 
research skills, and public health.  
**On average, these are the contact hours for each student excluding multiple iterations of 
the same laboratory session for the assessed timeframe.  
***Assessment completed at the end of each semester consisting of a practical anatomy test 
predominantly on prosections and a written component in the main assessment papers with 
anatomy multiple choice and short answer questions that are blueprinted according to the 
weighting of each teaching session. 
 
Table 2.  
Cumulative number of documented cases and frequency rate per year of study and semester 
from 2013 to 2018 
Year of study 
Semester 
Dissected 
Region 
Teaching session Cases (n) Percent (%) Frequency rate 
per 1,000 
student-hours 
of dissection* 
Year 1 
Semester 1 
Back  
Introduction to dissection 1 2.9  
Musculoskeletal features of 
the vertebral column 
1 2.9 
Contents of the vertebral 
canal 
1 2.9 
Semester 1 total  3 8.6 0.373 
Year 1 
Semester 2 
Upper and 
Lower Limb 
Gluteal region and back of 
thigh 
3 8.6  
Posterior leg compartment 4 11.4 
Anterior and lateral leg 2 5.7 
Anterior and medial thigh 
compartments 
1 2.9 
Hip, knee and popliteal fossa 4 11.4 
Scapular region and 
glenohumeral joint 
6 17.1 
Arm and elbow joints 1 2.9 
Forearm and carpus 2 5.7 
Hand 2 5.7 
Semester 2 total  25 71.4 0.772 
Year 1 total 28 80.0 0.692 
3 
 
Year 2 
Semester 1 
Thorax  
Removal of the anterior 
thoracic wall 
2 5.7  
Heart and pericardium 1 2.9 
Semester 1 total 3 8.6 0.199 
Year 2 
Semester 2 
Abdomen and 
Pelvis 
Abdominal wall and inguinal 
region 
3 8.6  
Liver, gallbladder and 
duodenum 
1 2.9 
Semester 2 total 4 11.4 0.234 
Year 2 total  7 20.0 0.218 
Year 3 total 0 0 0 
 Overall Total 35 100.0 0.384 
*Only the hands-on dissection time has been used to calculate the frequency rate.   
 
Table 3. 
Number of documented cases and frequency rate per academic year 
Academic year Total number 
of students 
Cases (n) Percent (%) Frequency rate per 
1,000 student-hours 
of dissection 
2017-18 454 6 17.1 0.309 
2016-17 449 6 17.1 0.325 
2015-16 460 10 28.6 0.552 
2014-15 471 9 25.7 0.506 
2013-14 461 4 11.4 0.230 
Total  35 100.0  
 
Table 4. 
Cost-benefit analysis of different scalpel types, scalpel blade removal systems, and personal 
protective equipment 
Category Manufacturer Item Cost (£)* Strengths** Weaknesses** 
Scalpel types 
 
Various Disposable 
detachable 
metal 
scalpel 
blade 
(excluding 
ceramic 
blades) 
0.08-0.30 • Comparatively 
inexpensive 
• Readily 
available 
• Replacement 
blade always 
sharp 
• Different blade 
shapes and sizes 
available for the 
same handle 
• Withstand 
pressure (in 
conjunction 
with stainless 
steel handles) 
• Manual mounting 
of blade 
• Manual removal 
of blade (when 
used in isolation) 
• Blade may detach 
while dissecting 
• Disposal cost of 
used blades 
4 
 
Various  Disposable 
basic-type 
scalpel 
0.40-6.00 • No manual 
mounting of 
blade 
• No manual 
removal of 
blade 
• Lightweight 
• No cleaning 
cost and staff 
time 
• Separate units for 
different blade 
shapes and sizes 
• Plastic handle 
may bend under 
pressure 
• Substantial waste 
raising potential 
environmental 
concerns 
Various Disposable 
retractable 
scalpel 
1.50-6.00 • No manual 
mounting of 
blade 
• No manual 
removal of 
blade 
• Permanent 
blade lock after 
retraction 
• Lightweight 
• No cleaning 
cost and staff 
time 
• User activation 
• Potential scarcity 
of units from 
laboratory 
suppliers 
• Plastic handle 
may bend under 
pressure 
• Substantial waste 
raising potential 
environmental 
concerns 
Various Retractable 
scalpel with 
blade 
known as 
‘craft knife’ 
(mainly 
used by 
graphic 
designers 
and layout 
artists) 
6.00-20.00 • No manual 
mounting of 
blade 
• No manual 
removal of 
blade 
• Replacement 
blade always 
sharp 
• User activation 
• Accidental 
retraction while 
dissecting 
• Replacement 
blade cost 
• Scarcity of 
different blade 
shapes and sizes  
• Questions over 
durability of 
handle 
• Cleaning cost and 
staff time 
• Disposal cost of 
used blades 
Various Fixed blade 
reusable 
scalpel 
10.00-
50.00 
• No manual 
mounting of 
blade 
• No manual 
removal of 
blade 
• Withstand very 
high pressure 
• Comparatively 
most expensive 
option 
• Sharpening of 
blade or unit 
replacement 
• Separate units for 
different blade 
shapes and sizes 
• Cleaning cost and 
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staff time 
Blade 
removal 
devices and 
systems 
Swann-Morton 
Ltd., Sheffield, 
UK 
Single use 
individual 
blade 
devices 
(e.g. 5505 
and 5502) 
 
0.20-0.40 • Comparatively 
inexpensive 
• Comparatively 
easy to use 
• Available at 
each dissection 
table 
• No downstream 
injuries 
 
• Two-hand use  
• Plastic may not 
withstand 
pressure 
• Additional 
disposal 
equipment (e.g. 
sharps container) 
with associated 
cost 
• Substantial waste 
raising potential 
environmental 
concerns 
Thermo 
Scientific 
Shandon Ltd., 
Cambridge, 
UK 
Reusable 
individual 
blade 
devices 
30.00 • Durable 
stainless steal 
frame 
• One-off 
purchase 
• Available at 
each dissection 
table 
• No downstream 
injuries 
• Two-hand use  
• Comparatively 
most expensive 
option 
• Requires 
familiarization 
for correct use 
• Additional 
disposal 
equipment (e.g. 
sharps container) 
with associated 
cost 
• Cleaning cost and 
staff time 
GF Health 
Products Inc., 
Atlanta, GA 
 
Swann-Morton 
Ltd., Sheffield, 
UK 
 
Non-branded 
from medical 
equipment 
suppliers 
Two-hand 
multiple 
blades 
system (e.g. 
GF 2990) 
1.00-6.00 • Comparatively 
easy to use 
• Available at 
each dissection 
table 
• No downstream 
injuries 
• No cleaning 
cost and staff 
time 
 
• Two-hand use 
• Disposal cost of 
units 
Swann-Morton 
Ltd., Sheffield, 
UK  
Single-hand 
multiple 
blades 
system (e.g. 
Qlicksmart 
BladeFLAS
K) 
20.00-
25.00 
• Single-hand use 
• Wall-mounted 
• No downstream 
injuries  
• No cleaning 
cost and staff 
time 
• Comparatively 
second most 
expensive option 
• Disposal cost of 
units 
6 
 
PPE 
 
Various Multiuse 
fabric 
laboratory 
coat 
20.00-
60.00 
• Durable 
• Long-lasting 
• Multiuse 
• Comparatively 
expensive 
• Different coats 
for different sizes 
• Cleaning in terms 
of cost and staff 
time 
Various  Single use 
protective 
plastic 
apron 
0.08-0.09 • Limbs and neck 
exposed 
• Comparatively 
inexpensive 
• One size fits all 
• Prone to damage 
• Substantial waste 
raising potential 
environmental 
concerns 
 Various Disposable 
nitrile 
gloves 
0.07-0.08   
 Various Multiuse 
safety 
goggles 
3.00-10.00   
*Approximate cost, in pound sterling (£), for each unit to be used solely as a guide to informing 
the discussion around different types of safety devices. Price estimates and ranges exclude the 
value-added tax (VAT) and the postage and packaging charges. The above estimates may also 
vary depending on manufacturer, geographic location, medical equipment suppliers, and 
currency exchange rates. **Strengths and weaknesses based on literature cited in this paper, 
personal experience, anecdotal data following discussions with colleagues, and information from 
online product catalogues.  
PPE: Personal Protective Equipment  
 
